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Abstract
Since ports throughout history handled an important kind of transportation, they may dominate the local economy of 
a coastal city. The present day challenge, is the inability of most coastal cities, to absorb rapidly expanding port 
developments and population growth. The paper explains the development of city-port relationship. In order to 
develop a modelling framework to achieve the sustainable city-port connectivity, the study is based on theoretical 
and field work. Finally, the case study ‘Port Said’ city will be presented. The framework covers principles, which 
manage the sustainable city-port connectivity. Followed by conclusion and proposed recommendations for 
sustainable future developments.
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1. Introduction
The city-port connectivity does not belong to a specific scientific category, because of the diversity of city-port 
issues and the usual functional separation of port and urban studies. Consequently, it is still an unidentified object 
which remains broadly taken by scholars as a circulation node between land and sea where specific functions 
develop, resulted by the separation between urban geography and transport geography.
The study shows that a considerable strain has been placed on city-port connections with consequent economic, 
environmental and social problems. The aim is to identify ways in which cities and ports sustainable connections can 
develop through sustainable principles of sustainable planning and sustainable city-port connectivity.
 2016 The Authors. Published by Elsevi r Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons. rg/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of IEREK, International experts for Research Enrichment and Knowledge Exchange
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The study is based on collected primary data through interviews and site visit, and secondary data by studying 
different international sustainable planning principles and guidelines of city-port connectivity from different 
academic and literal sources provided by public authorities, comparing and analysing their application on the 
example of Genoa city, deducing new principles, to determine which will be suitable to use in Egyptian coastal cities 
communities in general and specifically in Port Said city. A modelling framework is prepared from both; field and 
theoretical work. At last, presenting recommendations in order to help managing the urban development prospects 
and to improve sustaining the connectivity in coastal cities that depend mainly on their ports.
2. The evolution of the connectivity between coastal cities and ports 
Recently, coastal cities have undergone physical and conceptual transformations that concerned the relationship 
between the city and the port. The sea port is an expression of a change (in planning, architecture, technologies), and 
it is a place where citizens memory is preserved and historical legacy is protected. It is a space for interaction and 
connectivity between two different systems; land and water. Connectivity term is mentioned by planners like Hoyle 
[1] and Bird [2] under different terms, for example: city and port linkage, dependency, relation, whereas Ducruet [3]
mentioned it directly by saying that it is important to plan for a sustainable connectivity between the cities and their 
ports.
The new pattern of urban functions clarified by local conditions, like population distributions and modifying 
accessibility. The original water site of the port often determined the general coastal city layout. The linkage 
between city and port growth influenced by form and function varies from one place to another, but in all coastal
cities a common denominator is the port function, which explains the settlement origin, its physical and socio-
economic expansion.
Bird [2] developed the “Anyport” model; Fig.1, that analyses the linkage between city and port as a mental 
projection to space, presenting the concept in relation to three types in its spatial terms: the city as centre of a 
tributary region; the centres and central areas of cities themselves; and the city considered as a centre or gateway for 
other distant regions. The shift of port facilities from the origin settlement to further expanded locations starts by the 
setting phase; mostly a fishing port with shipbuilding activities, that depends on the site’s geographical 
configurations. By the expansion phase, quays expand to handle the growing amounts of transport of passengers as 
well as larger ships. The specialization phase is involved by the construction of specialized piers to handle transport 
such as containers, petroleum, etc. At last, the regionalization phase is the developed distribution of the most 
important transport corridors and hubs that serve further surrounding overseas regions.
The ports systematized in the Anyport model show the shift of port facilities from the upstream city to deep-sea 
downstream locations and illustrates the stages of port-city spatial growth. Throughout these centuries of change, the 
evolution of the city-port connectivity acted as an important instrument of progress in the port and the city growth. 
Planners through their studies, focused on the evolved relationship between the port and the city growth. They 
generally analysed the spatial and the functional developed changes. Specifically, Bird [2], dealt with the spatial 
developments, Hoyle [1] concentrated on the functional developments, and Ducruet [3] insured the projection to 
functions but also added different social and economic terms.
Fig. 1. The Anyport model
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Fig. 2. Factors involved in city-port development in the interface zone
2.1. The city-port interface zone
Life in coastal cities that depend on their sea ports varies in terms of economic and environmental effects than 
other cities. The city-port interface zone connects the city directly with its port. Hoyle [1] described the city-port 
interface as a zone in transition. Urban land uses are divided from maritime functions by the interface zone, but 
sometimes marked by cooperation with developers and by competition for new spaces. Port development, usually 
separates from the traditional city-port core zone in favour of deeper water. 
Meanwhile, port-based industries migrate to other urban zones and to green field sites beyond. While developing 
the city-port core zone, environmental controls are established to harmonize projects development and reduce 
pollution risks caused by port’s services. The controlling factors such as technological change, economic and 
political conditions affect the system of development. The following model, Fig. 2 studied by Hoyle [1], presents a 
summary of the factors involved in the city-port development.
2.2. The role of  transportation by city-port connectivity
The transportation infrastructure brings development from coastal to inland city areas. It acts by the development 
of the city-port connectivity as an effective economic growth pole. Access with different transportation modes, such 
as trains and trucks, are important to the connectivity between the city and the port, so that passengers and cargo can 
move furthermore to the inland beyond the port area and to the city centre.
Frankel [4] studied the human activities that are the drivers of the transportation system, since activities should 
be done in specific facilities that are spatially distributed. Land use changes also come with functional changes, as 
port terminals began to experience a specialization of roles based on their geographical location but also their 
“location” within supply chains of trade. The model, Fig. 3 [5] shows the underlying sustainable connectivity 
between the coastal cities and their ports, which depends mainly on transportation and landuse developments; 
analyzed by Giovinazzi and Moretti [6].
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Fig. 3. The diagram of city-port connectivity system
3. The example of Genoa, Italy 
Genoa city, Fig.4 [7] lies on the northwest coast of Italy with geographical configuration between the coast and 
ranges of hills and mountains. The city extends along a twenty mile long coastline, of which fifteen miles are 
devoted to port activities and developments. In direct contact with the old port lies the historic centre. The industrial 
harbour; constructed with new warehouses, became functionally and physically separated from the city by fences 
and rail tracks. The access to the city was often problematic because of the unbalanced transportation system with 
increasing pollutants levels and the hillside suburbs, presented by Awad [8].
Followed by the lack of connectivity between the old city centre and the port, the transportation system is often 
unbalanced, especially as regards to the hillside suburbs, as the fact that the coastal settlements consist only partly of 
residential buildings and the large economic activities. In addition, the high population density and concentration of 
economic activities in small parts of the city caused congestion and lack of space between the coastal strip and the 
metropolitan hinterland. Besides, the port related heavy traffic crosses the city with increasing pollutants levels. The 
industrial harbour, constructed with new warehouses became functionally and physically separated from the city by 
fences and rail tracks, seen in Fig.5 [9] and Fig.6 [5].
Fig. 4. Genoa city.
Fig. 5. (a) Previously occupied “docks”, until 1990’s the city lost its relationship with the sea; (b) Old City Centre.
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Fig. 6. The location of the City Centre and the old port of Genoa.
3.1. The development process of developing the city-port connectivity
Genoa submitted its Sustainable Energy Action Plan in accordance with the Covenant of Mayors; wrote by 
Vincenzi and Senesi [7]. It includes series of actions in the following areas: local planning, through the local 
council’s Urban Development Plan and Urban Mobility Plan. Followed by rich and powerful trade centre, touristic, 
maritime and industrial city. The aim of the sustainable developments is to rationalize the transportation system in 
the historical city centre to reduce congestion, demonstrating the technical-economic feasibility of using low 
emission vehicles; since road transport is the principal source of air pollution, and to develop the city-port 
connectivity. Genoas’ port and city master plan; Fig.7 [5,7], made it possible to develop the future urban and 
strategic city-port connectivity. The projects experience is a multi-tasking port with more than twenty private 
operational terminals and airport. The local government adopted different sustainable points of the master plan 
drawn and set by a project team by the architect Renzo Piano.
3.2. The master plan
The urban port park was the first development process, located in Ripa Maris; Fig.7 [5,7]. By the year 1992, it 
was meant to renew the historic city centre. Jodidio [10] presented that the restoration of the old port; designed by 
the architect Renzo Piano, is the famous sign of the city’s development process. In addition, the vast areas in the city 
centre and in the suburbs are reserved for pedestrian use. This project helped to beautify areas and buildings and its 
effect on the city was to the supervision of UNESCO World Heritage. The Darsena presents commercial and 
economical functions along the port. It is a complex of redevelopment system with services and touristic appeal, and 
consists of the navigation museum, the underground station, and the intersection with main railway station. By the 
infrastructure development planners in Genoa experienced various suggestions to cope with the geographical 
features of the city, namely the hills and the mountains. All transportation networks are linked together in different 
nodes, using low-emission vehicles, reducing atmospheric and acoustic pollutions, and reducing the goods 
distribution traffic in urban zones.
Fig. 7. Master plan of functions zoning
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Fig. 8. Port Said city.
4. Case study of Port Said, Egypt
Port Said lies in the northeast of Egypt extending about thirty-five kilometres along the coast of the 
Mediterranean Sea, north of the Suez Canal. Port Said includes three ports and platforms, namely, the West Port, 
Port Fouad and the East Port, and they belong to the Government-Private Sector zone, seen on Google Earth map 
Fig.9[11,5]. The required development includes establishing the new East Port, Port-Said industrial zone and the 
new tunnel south Port-Said, Negm [12].
The geographical area is surrounded by water surfaces and the urban growth of the city is expanded to the ports 
hinterland spaces, leading to a decreased chance for the city’s and ports’ expansion, Salem [13]. A lack of 
connectivity exists between the ports’ location and the expanded city. The port services are condensed in the city 
centre and on the whole water shore on the Suez Canal side. Furthermore, unplanned functional separation of the 
city centre from the port and the irregular movement of crossroads of rail and squares, cause a congestion of road 
connection between the port and the city centre. In addition, the water depth is unsuitable for the need of expansion 
by the port to receive new generations of ships that keep speed with international ports, see Fig.10 [11,12,5].
Fig. 9. Port Said city and its ports.
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Fig. 10. Port Said problems’ location.
4.1. The city-port connectivity
Port Said city grew after digging the Suez Canal. The buildings of the city were centred to the port side, which 
resulted in the extension of Port Said to the south until it reached the shipyard in 1862 where there are workshops;
established in the early 1863 near Lake Manzala. Following the end of the World War I, the directors of the Suez 
Canal Company, decided to create a new city; namely Port Fouad in December 1926, building 300 houses; designed 
by the École des Beaux-Arts in Paris; following the French model, for its labourers and functionaries. Up to 1955, 
Port Said Governorate, see Fig.11 [11,12,14,5], extended to the west side towards the growing areas of each the 
Arabs and the Europeans neighbourhoods, as well as the expansion of urbanization in the east and south directions 
and the coastal strip by the district Port Fouad. Since the beginning of the urbanization in the city, until 1992 the 
urban expansion moved on the north side, Negm [12]. Regarding the current distribution of city’s utilities, see 
Fig.12 [11,12,14,5], the connectivity that used to link the port with the city started to be inefficient and loose its 
direct linkage. Ayad [14] focused on the latest districts that established mostly because of the urban growth of the 
city, without continues plan that keeps the original connectivity to the old port.
As a result of the water surfaces there are three main axis of the city's urban development, the West axis is 
directed to Damietta city, the South axis is directed to Ismailia city, and the East axis is directed to Port Fouad. The 
Eastern district; clustered around the old port, is the old centre of the city. The district is featured by its regular 
network system with a direct linkage to the old port through transportation performance and land use (port services 
surrounding the port). The railway station of Port Said city is located in the Eastern district, in the city-port interface 
zone, serving the ports’ needs, [12,14].
The disadvantage occurred by the city development lies by the rapid urban growth requirements for space that 
resulted in the irregular street network and the lack of green spaces, which is clearly existing only in El Zohour 
district. Followed by the condensed expansion of the ports’ services on the eastern waterfront of the city by the Suez 
Canal, to achieve the requirements of the ports’ rapid development. The increased full dense districts are 
characterized by an unplanned functional separation from the origin urban fabric. Port Said city’s main roads link 
the West Port and Port Fouad Port with the Manzalah Lake through the linkage canal and the Mediterranean Sea 
from the north side. Its ring road connects the internatioanl roads along the Mediterranean Sea shoreline and the 
Suez Canal. It include the Ferrys ( Port Fouad, AL Raswa, and Tafreaa) and only one railway station that mainly 
serves the ports’ needs. By building the new route that links the Suez Canal with Cairo (capital of Egypt) passing 
through Port Said city, the same problems were repeated, namely not enough space for future expansion cause by 
the surrounded water surfaces,[14,15].
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Fig. 11. Local administrative boundaries in Port Said Governorate
Fig. 12. The land use of Port Said city and relation to the port.
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4.2. Development process of the city-port connectivity 
Port Said port is developed to be a hub port with capabilities, and the main concern is to achieve the need for 
more space for the development of the old traditional ports surrounded by fully-developed urban areas. Speight and 
Burns [16] studied the East Port proposal and the future extension of the West Port and Port Fouad zones. It 
improves the sustainable connectivity with the city towards the eastern direction of Port Said because of the huge 
un-urbanized areas of Sinai on the East side of Port Said city, Fahmy [17].
The East Port project zones; seen on Google Earth map Fig. 13 [11,16,5], consists of two main developments, 
namely the New Urban City and the Industrial Zone. It is expected to include maritime transport activities, mega 
international hub, industrial zone of export industries, logistic zone, agricultural zone, fishing lagoon, and residential
areas. The New urban city should turn the ports in the Suez Canal into logistic global industrial and commercial 
world trade, develop the economy of Egypt, increase the Suez Canal income, and create many new job opportunities 
for Egyptian youths. In addition, constructing tunnels that directly link the old West Port and the new East Port 
together, Abd El Moneim [15].
Fig. 13. The East Port function zoning proposal
4.3. Modelling framework application on Genoa and Port Said
The modelling framework,as shown in table 1, is applied on the example of Genoa and Port Said case study 
proposals to compare and analyse the achieved and unachieved principles. It consists of two sections; sustainable 
city-port connectivity and sustainable planning development principles. The principles were studied by different 
sustainable frameworks and models analysed by different planners and adopted by several international institutes. In 
addition, since ports are part of the waterfont urban fabric, some of the framework principles dealing with the city-
port connectivity, are taken from the sustainable waterfront development principles (SWFDP), that were developed 
by the Centre for Cities on Water in Venice in collaboration with Wasserstadt GmbH, in Berlin,2000; Giovinazzi 
and Moretti [6]. The framework investigates the sustainable criteria carried out by the assessment rating system 
LEED; (Leadership in Energy and Environmental Design, USA), Cidell [18].
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Table 1. The modelling framework of sustainable principles to achieve sustainable city-port connectivity 
Sustainable planning development Genoa Port Said (developments)
New Urban Expansion; where operation conditions require the existing sites to be extended or modified; 
Challenges against geography. [6,18]
3 3
Closure by ports’ Setting phase, where facility is abandoned due to poor site or operating conditions. [1] 3 3
Addition condition by specialization phase; establishing berths, demand of deeper water & demand for 
land. [1,2]
weak 3
The consolidation condition by specialization phase, where several existing berths combined to provide 
new facilities. [2]
3 3
Renewal of city-port links and original core. [1,3] 2 3
Redevelopment is an outcome of functional assessment of existing facilities; Competitions & tenders 
tools for planning. [1,3,18]
3 3
Planning in public, private and international partnerships speeds the process. [6] 3 3
The historic identity gives character; development of old port sites. [6,18] 3 3
Secure the urban & water quality by port and environment. [3,6,18] weak 3
To establish environmental controls & reduce pollution risks. [6] 2 3
Sustainable City-Port Connectivity
Urban land uses are divided from maritime functions by the interface zone. [1] 3 3
Mixed use is a priority for future urban transformation. [6,18] 3 3
Recreate the relationship with green areas; improving health and enhancing quality of citizens’ life. [1,6] weak 3
The Port in the city; function and value. [2] 3 3
Ports are part of the existing urban fabric. [1,6] 3 3
The port as extension to the city center. [3,6] 3 3
Re-vitalization is an ongoing process; plans flexible to change. [3] 2 3
Public access is a prerequisite. [6] 3 3
Social integration through technical institutions & schools. [6] 2 weak
City-Port transport interdependency: equilibrium in terms of size and function. [3,6,18] 2 3
Urban Transport from city centre to surrounding port activities; safe, secure vessel traffic. [3,6,18] weak 3
Port Said development plans achieved many of the presented principles, to result in a start of a successful 
sustainable development of the city-port connectivity in Port Said’s future. Nevertheless there are still some few 
principles that need to be taken into further consideration. The achieved planning development principles are as the
following:
x The closure principle, developed more by the West Ports’ development as the urban growth expansion usually 
surrounds the ports’ location.
x The redevelopment by starting the regionalization phase, through competitions, planning schedules and public 
projects, and it is an opportunity for national and international exchange to promote effective participation of 
citizens.
x Planning in public, private and international partnerships speeds the process of development; it insures the value 
of the economic potentials.
x The historic identity gives character; the function and value of the port is seen as identity and main landmark. 
Port Said city was created because of the port’s settlement.
The principles that still need more development are as the following:
x The renewal of the city-port links and original core; rapid urban and port growths develop separately without 
studying their planning relationship.
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x Allocating additional platforms; challenges against geographical influences, namely the surrounding water 
surfaces that prevent the development.
x The secured quality of water is a prerequisite for every redevelopment project; it is a value to the area.
x The new urban expansion; the waterfront facing the Suez Canal is used only for port’s services, followed by 
increased air pollution and the coastal line is an industrial zone only.
x Long term projects developed during the specialization phase; the flexibility of change by future extensions is 
required.
x The social integration to avoid the feeling of being separated from the port in addition to the public participation 
as an element of sustainability.
The achieved city-port connectivity principles are as the following:
x Urban land uses are divided from maritime functions by interface zone; the setting of urban space in port area is 
mainly a workers’ residential zone.
x Ports by waterfronts are part of the existing urban fabric using features of water for transporting people and 
goods. The urban beaches secure environmental performance. Port Said port has the possibility for development 
through the eastern free land spaces by the East Port zone and the water canals coming from the Suez Canal into 
the land on both sides East and West.
x Port as extension to the city centre is reflected in the West Port through the regular network of transportation 
between the West Port and the centre in the Eastern district. Ports services surround the core of the West Port.
The city-port connectivity principles that still need more development:
x Mix use is a priority for future urban transformation; port areas used to be the liveliest area on waterfronts of 
coastal cities and extended to city centres.
x Recreation of green areas while improving the health and enhancing the quality of life of citizens; Port Said lacks 
green spaces they are obvious only in EL Zohour district.
x Public access is a prerequisite to avoid previous mistakes achieved in the late neighbourhoods; as slum areas that 
lead to losing the public access to port.
x City-port transport interdependency includes city-port equilibrium; shouldn’t be separated from citizen’s needs 
of functions & spatial requirements.
x Urban transport as transfer from city centre to surrounding port activities should be safe and secure; variety of 
speed, capacity and using water features like canals or crossing ferries.
x Concept of centrality evaluates transport of city-port dependency; Port Said Port is a Gateway to the surrounding 
region; maritime and trade.
5. Conclusion and recommendations
The presence of the port in the coastal city makes its urban life different from any other city where the main 
dependency is on port development and city's economic income. Roads and utilities connect the port with the city 
and affect the form and development phases of the city’s urban cluster. The sustainable connectivity between cities 
and ports is influenced by the developed features of land use and transportation, while creating new functions and 
social activities required for the efficient connectivity development. The main reason for present day problems to 
achieve a sustainable connectivity, is the inability of most port sites in coastal cities to absorb rapidly developments, 
either by port expansion or city’s urban growth. The geographical features; like water surfaces or mountains, might 
stand as an obstacle against continuous developing sustainable city-port connectivity, and the pollution caused by 
heavy port traffic crossing city and when the urbanized area is concentrated on the coastline.
The paper concludes that constructing services required for the port by the city, keeps the balance of both port 
and city growths. By transferring and developing the port of Port Said to be a Hub Port only, could be a successful 
solution for the ports’ zone development but not on the city-port connectivity scope. The example of Genoa, used 
different uses on the waterfront that helped develop the connectivity. It insured people’s awareness with the 
importance of the port in their city, through their work and the activities that are linked or serving the port. 
Moreover, their concern about large investment to develop the region’s economy, using the high technology of 
logistic and port’s utilities, and the green spaces; especially by city-port interface protect the environment from air 
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pollution caused by port’s services and traffic crossing the city, and recreational areas encourage the people to use 
the waterfront zone. Creation of distinctive urban environment between residential areas and commercial areas help 
creating a new type of living. At the end, if the port would expand and modernize, the origin settlement of ports, the 
city and port geography, and their impact on city’s urban growths should be studied.
The new East Port of Port Said and its industrial zone development should be an engine for the economic, the 
social and the environmental growths in Egypt. It opens prospects for new sustainable developments outside the 
Nile Valley and Delta. As the port of Port Said is part of the existing urban fabric, it has the possibility for further 
developments through free land spaces and water canals coming from the Suez Canal into the land towards the 
Manzalah Lake might help decreasing the current exiting traffic congestion inside the city. It is important to adopt a 
planning strategy that takes account of the varying scale of the individual projects and the organized forms of 
participation by stakeholders and the community. It is recommended to develop the planning of the built-up areas; 
for example in the context of urban renewal. The transportation should develop parallel with the city-port 
connectivity development, as it links the functions and the services from the port zone through the interface zone till 
the inland of the city. Not to forget the need of developing the South districts’ slum areas which include an 
unplanned functional separation from the connectivity to the West Port, which stood against the sustainable city-port 
connectivity expansion towards the south axis of Port Said city. In addition, the awareness of port municipalities to 
build port educational institutions, develop campuses for interested students in the technical field, and work with 
companies to train the youths, followed by job offers or internships working on future developments with 
participation of different planners, universities, schools of the ports planning field. It is recommended that port 
authorities take the initiative for expansion and redevelopment of the required infrastructure, and they may invest to 
improve the efficiency of the transport chain in the port zone and outwards to the city centre.
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